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a  b  s  t  r  a  c  t
According  to transition  science,  system  innovation  requires  experimentation  and  social  learning  to
explore  the  potential  of innovations  for sustainable  development.  However,  the transition  science  lit-
erature  does  not  elaborate  much  on  the  learning  processes  involved.  Senge’s  Field of  Change  provides  a
more detailed  approach  to  the  role  of learning  and  action  in  innovation.  We  linked  the  Field  of  Change
to  transition  management  literature  in order  to  explore  social  learning  in an  agricultural  innovation
experiment  in the Netherlands  called  the  ‘New  Mixed  Farm’.  Our  ﬁndings  show  that  the  project  partners
focussed  primarily  on the level  of  action  and  did  not  learn  about  (the  values  prevalent  in)  their  envi-
ronment.  Our  analysis  suggests  that  social  learning  about  a  project’s  environment  should  be  organisedransitions
ield of Change
speciﬁcally  to avert  the risk  of a project  ignoring  its environment.  Furthermore,  the  relevance  of  social
learning  in  relation  to societal  context  is shown:  an innovation  experiment  that  does  not  or  cannot  learn
about  its  environment  is unable  to  respond  to mounting  societal  pressures  and  therefore  prone  to  failure.
Finally,  the results  show  that the  Field  of  Change  can  be  related  to transition  theory  in  order  to  provide
a  more  detailed  approach  to learning  in  system  innovation.
therla©  2013  Royal  Ne
. Introduction
Innovation and learning are often seen as two sides of the same
oin [1]. This is particularly true for system innovation, which is not
bout improving a current system (doing things better), but struc-
urally changing it (doing better things) [2,3]. System innovation
equires experimentation and learning to explore the potential for
ustainable development of new technologies, new ways of doing
hings and new product-market combinations. System innovation
s not a process that can be managed or organised, but it does seem
ossible to contribute to the conditions that favour change. Many
cholars in the ﬁeld of system innovation have therefore argued
hat working towards system innovation requires different forms
f both learning and action [e.g., 1-4].
Traditionally, innovation was often regarded as a linear process
f research, development, communication and implementation [5].
Abbreviations: ADA, Agricultural Development Area; NMF, New Mixed Farm.
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This conceptualisation has been especially successful when applied
to innovation for system optimisation. However, it does not do
much justice to the more complex social and societal processes
such as learning that form an integral part of innovation processes
[6,7]. These processes are especially important for system innova-
tion, which involves transformation rather than optimisation of a
system. The linear model of innovation therefore is not well ﬁt to
the study of system innovation. The ﬁeld of transitions [8] focuses
speciﬁcally on system innovation. In this view, the organisation of
innovation experiments can teach us about preferable pathways to
the future [2,9,10].
What should be learnt in these innovation experiments? A suc-
cessful innovation experiment presumes a social learning process,
in which multiple societal parties (e.g., business, NGO’s, science,
government) use their knowledge and resources to foster the inno-
vation and its potential for structural societal change: the multiple
parties use their differences to each others’ beneﬁt [11]. Scientiﬁ-
cally, theories on social learning are especially well-known in the
ﬁeld of natural resources management [e.g., 12-14]. Leading the-
orists in the ﬁeld of transitions also emphasise the importance of
(social) learning processes to foster change [e.g., 8, 9]. However,
these theoretical contributions do not elaborate much on learning
processes, and empirical data about social learning in the context
es. Published by Elsevier B.V. All rights reserved.
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f system innovation is rather scarce. More important, however,
s that the literature on social learning pays scant attention to
he learning occurring on the communicative interface between
nnovation experiment and the outside world, mostly focussing
nstead on speciﬁc project groups who enter a well-deﬁned trajec-
ory of social learning [15]. However, social learning for innovation
equires a broad and dynamic network where participants are often
ncluded in the innovation coalition on a temporary basis [16,17].
nnovation processes that aim at making changes at the systemic
evel are particularly political, where communication with the out-
ide world is very important [18]. In such a dynamic environment,
nnovation processes often have to deal with conﬂicting narratives
nd discourses that come out of different value systems [19,20].
n this paper we therefore focus on internal learning processes in
n innovative niche and how these processes relate to the outside
orld:
. How does social learning occur between a niche experiment and
its environment?
. How can we foster social learning in the context of a niche exper-
iment?
We answer these questions by analysing an innovation exper-
ment for sustainable agriculture called the “New Mixed Farm”
NMF). The NMF  applies principles from industrial ecology to agri-
ulture [21,22]. It is an example of an ‘agro-park’: it combines a
ig-farm, a chicken farm, a mushroom grower and a greenhouse
ucumber grower [23,24]. The experiment promises intensive
nimal husbandry but without many of its environmental disad-
antages. At the same time, however, intensive animal husbandry
s a topic of hot public debate [25] and that makes the communi-
ation with the outside world especially relevant for this type of
nnovation project.
This paper begins with a review of social learning in the context
f societal transitions in Section 2. Subsequently we introduce our
ase in more detail, as well as the means we have used to gather and
nalyse our data in Section 3. Section 4 presents an analysis of the
ocial learning process in the New Mixed Farm project. The paper
nds with implications for social learning theory and the practical
elevance for innovation processes.
.1. Analytical framework: Social learning for socio-technical
ransitions
Transition scientists study long-term processes of profound
ocietal transformation that “involve mutually coherent changes
n practices and structures [. These transitions,] because of their
ultilayeredness and inevitable entrenchment in society and cul-
ure at large, are very complex and comprehensive phenomena”
26,p. 3]. Formulated slightly differently, transitions can be deﬁned
s fundamental changes in society’s structure, culture and practices
2]. This means that triggering a transition is an inherently political
rocess that tries to inﬂuence all these elements.
“Managing” a transition involves iterative cycles of (1) prob-
em structuring, establishing the transition arena; (2) developing
ustainability visions and transition pathways; (3) initiating and
xecuting niche experiments and (4) evaluating, monitoring and
earning [paraphrased from 2, p. 198, also see 27, p. 172]. These
teps are known as the transition management cycle [2,27]. The
omplexity involved makes it very difﬁcult to manage or steer
ransitions. As a consequence, experimentation and learning are
mportant aspects of transitions [2,28].Niche experiments are used to develop innovations that have
he potential to trigger a transition. Fraught with uncertainty, niche
xperiments only have a limited view of what’s ahead, and a high
evel of uncertainty about the outcomes of decisions along the way.rnal of Life Sciences 69 (2014) 5–13
Therefore, conducting one is much like going on an expedition: you
know where you want to end up, but you don’t know what you’re
up against on the way  there. Steering is mostly limited to preparing
as well as you can and to learning along the way, drawing lessons
from past experiences in order to make better decisions for further
action [29–31]. So, how can niche experiments draw these lessons?
What learning does it take to conduct a niche experiment?
1.2. Social learning for transitions
The concept of learning, as used in transition science, begins
with the assumption that learning occurs and knowledge can be
created through conversations and interactions between stake-
holders. The scholarly concept of “social learning” [e.g. 11-13]
applies to this type of process–new ideas are not necessarily the
work of one brilliant individual. Instead, many new ideas come
from applying existing ideas in a new social context, or by the
recombination of existing ideas [32], which stimulates creativity
and innovation. Here, we  deﬁne social learning as a process in
which people align, share and discuss their ideas together, with the
outcome that they develop new shared mental models, form new
relationships, and develop the capacity to take collective action
and manage their environment [cf. 11,33,34]. Shared visions thus
become an important driver for the process of transitions [35]. It is
important to note that, in our conception, social learning is a nat-
urally occurring process. It can beneﬁt from active facilitation, but
this is not a necessary condition for social learning to occur. On  the
other hand, bringing diverse people together is not a guarantee for
social learning, because diversity may  well be a source of conﬂict
instead of mutual beneﬁt [14].
Innovation projects are always set in a speciﬁc societal environ-
ment. Some niches are spatially rather localised, meaning that the
regional environment can be vital for the project’s success. Other
niches concern entire production chains which may  reach beyond
the national level. So, the external environment can vary consider-
ably from project to project. The internals of the project are more
clearly delimited by the shared aims to which the project mem-
bers work. Regarding the communication between the innovation
project and its environment, Wals, Van der Hoeven and Blanken
[36] use the metaphor of a jazz ensemble to describe social learning
that occurs within a project, connected with the social learning that
takes place between the project and the audience. In a similar vein,
Senge distinguishes between external learning processes in terms
of changing societal discourses and internal learning processes [1].
Value orientations play an important role in these learning pro-
cesses [e.g., 13, 14]. Van Eeten [37] has shown that a strong conﬂict
between value orientations can result in a stalemate in which
parties cease to listen, and only learn to strengthen their own argu-
ments. The metaphorical jazz ensemble can play all it likes, the
audience have collectively plugged their ears. On the other hand,
there needs to be at least some innovation or novelty to interest an
audience at all [cf. 38]. This suggests that it is especially relevant
to recognise different value orientations, and to integrate them into a
process design [39,40]. If we accept the interconnectedness of actors
and their activities in a societal context (e.g. in food systems), then
the underlying value systems of societal actors become relevant for
(the process design of) an innovation experiment.
To sum up, theories on social learning distinguish between the
learning within a project (the metaphorical jazz ensemble) and
society-wide learning (in the metaphorical audience). Especially
for the latter, it is important to take into account different value
orientations to create an effective learning process. However, this
does not yet tell us what the social learning should be about, or how
we should facilitate it.
We adopt Peter Senge’s Field of Change [1] to connect the con-
cept of social learning to transitions literature, and to be able to
Pieter.J. Beers et al. / NJAS - Wageningen Jou
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Fig. 1. The Field of Change after Senge et al. [1].
ore closely consider the relationship between the niches and
heir audience. His approach offers a framework for experiments
or system innovation, while also including speciﬁc notions about
earning.
According to Senge et al. [1] (see Fig. 1) innovation involves
 cyclical process that consists of a Learning Cycle and a Domain
f Action.  The domain of action consists of a guiding vision, ade-
uate tools and methods and an innovative infrastructure in which
ew innovations can take place that lead to a transition of the sys-
em. The guiding vision concerns those ideas that are the core of an
nnovation. The theory, tools and methods are necessary to imple-
ent the guiding vision. The innovations in infrastructure are those
nnovations that the innovation depends on, but are not under
irect control of the innovators. The Learning Cycle includes the
ttitudes and beliefs within the project, the skills and capabili-
ies of the project members, and awareness of, and sensibilities
or external developments and actors. Especially awareness and
ensibilities direct one’s attention to different societal value orien-
ations, although value orientations are not explicitly included in
he learning cycle.
.3. A Field of Change perspective on niche experiments
Application of the Field of Change perspective to niche exper-
ments illuminates how various actors collaborate within a
ociotechnical niche to develop the transition potential of an inno-
ation, such as a new technology / social practice, and how it might
e able to yield some kind of revenue. In the case of sustainable
evelopment, such a proposition concerns an increased sustaina-
ility performance compared to business-as-usual, which can be
perationalised by its effect on people, planet and proﬁt-criteria
“triple bottom line”; 3, 41, 42]. In other words, how the new tech-
ology / social practice yields value for society at large (people), for
he environment (planet) and for the entrepreneur (proﬁt). In the
ase of the New Mixed Farm: closing nutrient loops, improved dis-
ase control, in-house slaughtering, and on-site energy production
re all propositions aimed at increasing people and planet values at
he same proﬁt, as compared to business-as-usual in intensive ani-
al  husbandry. Here we regard the transition potential of a niche
xperiment as a guiding idea in the Field of Change sense.
The process of developing a niche experiment requires speciﬁc
ools, methods and theories. In the case of the New Mixed Farm,
ne might think of the technology needed to generate energy
rom biogas, or the legal knowledge about how to acquire building
ermits for a slaughterhouse. Various innovations in infrastructure
re needed during the process of conducting an innovation exper-
ment. In the case of the New Mixed Farm: getting permits to build
 new facility, designing all farm buildings and the infrastructurernal of Life Sciences 69 (2014) 5–13 7
in-between, establishing contact with other entrepreneurs in the
same neighbourhood, building an energy network, etc.. These are
aspects of innovation infrastructure in the sense of the Field of
Change.
When compared to the theory of transition management,
Senge’s Field of Change offers a more detailed perspective on the
interplay between learning and action. Moreover, it offers some
starting points for studying the relations between a niche exper-
iment and its environment. In the domain of action, innovations
of infrastructure play an important role for the niche experiment
while being mostly under control by the outside environment.
In that sense, changes in infrastructure constitute a direct link
between a niche experiment and its environment. In the learning
cycle, awareness and sensibilities have an “object” outside the niche
experiment–they always concern an awareness of,  or sensibility for
someone or something outside the project, such as value orienta-
tions in society and how they relate to the goals and activities of
the project. Awareness and sensibilities can therefore also be seen
as a direct link between niche experiment and environment.
The Field of Change yields two insights about social learning in
innovation experiments. First, the domain of action highlights in
broad terms what the learning process should be about. Second,
the learning cycle highlights various aspects of the social learning
process. For these reasons, the Field of Change appears to be a good
starting point for studying social learning in the context of innova-
tion experiments. We  therefore applied the ﬁeld of change to the
New Mixed Farm case. The main research questions were:
1. How does social learning occur between a niche experiment and
its environment?
2. How can we foster social learning in the context of a niche exper-
iment?
2. Material and Methods
Document analysis and interviews were used as a basis for
information about the case, the New Mixed Farm innovation exper-
iment.
2.1. Case selection
The New Mixed Farm project was  subsidised by TransForum, a
Dutch innovation platform that aimed to trigger transitions toward
sustainable agricultural development through experiments with
promising agricultural innovations [3,43; www.transforum.nl].
TransForum was active from 2005 to 2010. TransForum’s portfo-
lio sported a wide range of projects, including about 35 innovation
experiments and about 25 scientiﬁc projects. TransForum received
Dutch government funding under the BSIK (Knowledge Infrastruc-
ture Investment Subsidies Decree) scheme to develop innovations
for sustainable development and to ﬁnd ways to improve the
Dutch agricultural knowledge infrastructure. The BSIK scheme used
matched funding, which means that private partners had to match
government funding. TransForum projects received just short of 50
percent of funding from the government.
The New Mixed Farm was  selected for its speciﬁc project his-
tory. It had become one of TransForum’s most controversial projects
because of rising tensions between the project, its local envi-
ronment and national public debates about large-scale intensive
farming. The project was  a clear example of the importance of learn-
ing beyond the project boundaries for the chances of success of an
innovation experiment.
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.2. Data
We  used project documentation insofar as it was available at
ransForum to study the social learning within the project. A total of
6 ofﬁcial project documents were used in the analysis. To study the
xternal communication of the project with its social environment
nd especially the role of different value orientations of the main
ctors involved, we conducted eight semi-structured interviews
ith a total of ten persons. Interviewees included one of the farm-
rs wanting to start the New Mixed Farm, a member of the steering
roup supporting the New Mixed Farm, a scientist involved in the
evelopment stages of the initiative, the local alderman and a civil
ervant of the municipality Grubbenvorst, a provincial administra-
or of the province of Limburg, a member of the TransForum project
eam, a civil servant from the Ministry of Agriculture, and two
embers of the local action group “Behoud de Parel” (in English:
Save the Pearl”, in reference to the local village of Grubbenvorst)
ho opposed the establishment of the New Mixed Farm in their
eighbourhood. The interviewees thus included some of the most
mportant actors with knowledge of the historical developments of
he initiative. Furthermore, they had given voice to the conﬂicting
rguments and values on intensive husbandry that clashed in this
articular case.
The semi-structured interviews were conducted by the same
wo interviewers using a list of topics for discussion focussing on
he role of attitudes, beliefs, awareness, sensibilities and value ori-
ntations of the interviewees and of other actors involved with the
ew Mixed Farm. Topics discussed included: 1) the respondent’s
wn background and personal involvement in the project, 2) the
dentiﬁcation of the different stakeholders and the role they played
n the development of the initiative, and 3) the different discourses
nd value systems of these stakeholders. Finally the existing bar-
iers for the implementation and their preferred solution of the
xisting gridlock were discussed [44].
.3. Analysis
We  use the Field of Change as an analytical framework. To that
nd, we adapted it by deﬁning the following coding categories:
Guiding Ideas: The leading ideas that inspired the set-up of the
project. Guiding ideas can be abstract, but in practice they also
can be quite concrete. Some guiding ideas may  not be explicitly
available to the project partners.
Innovation in Infrastructure:  The changes in infrastructure neces-
sary for the development of the innovation. Infrastructure was
used in a very broad sense to include aspects of law, knowledge,
logistics, energy and other resources.
Theory, Methods and Tools: The insights and methods, etc. that are
used to bring about the innovation.
Attitudes and Beliefs:  Attitudes and beliefs reﬂect our general incli-
nations towards a certain topic or theme, our convictions. There
is some overlap between theory and beliefs. We  chose to distin-
guish between general and abstract insights that were held to
be important for the project (coded theory) and personal beliefs
and convictions that were not necessarily held to be true (coded
beliefs).
Awareness and Sensibilities: Every innovation experiment takes
place in a wider societal context. Awareness and sensibilities
concern knowing the context and its sensitivities, and how they
relate to the innovation experiment.
Skills and Capabilities: What a person or actor or a group is able to
do.
The codes were applied using an open coding [45] strategy in
 phenomenographical sense [46,47]. This means that, for everyrnal of Life Sciences 69 (2014) 5–13
document, all conceptually different aspects of the project were
coded, for each of the categories guiding ideas, innovations in
infrastructure, theory-methods-and-tools, attitudes and beliefs,
awareness and sensibilities and skills and capabilities. This resulted
in a list of qualitatively different descriptions of the aspect of the
innovation project. The ﬁrst author applied the codes to each
available project document. The third author then veriﬁed the
analysis. The analysts discussed and resolved all differences in
opinion about the analysis.
The interview data was  mainly used to add to the interpreta-
tion of the analysis by including the value orientation of actors
around the NMF  initiative (the audience, as it were). Furthermore,
the interview data was  used to corroborate the document analysis,
by applying the same coding categories. The interview analysis did
surface additional codes for the analysis.
Learning was  assumed to be reﬂected in changes in the domain
of action and/or the learning cycle. Structural changes in either
were taken as evidence that the project entered a new phase, and
as an indication that learning might have occurred. Small additions
that were in line with the rest of the project were not taken as
evidence for a new phase.
2.4. Case context
In this paper, we  analysed an innovation experiment for sus-
tainable agriculture called the ‘New Mixed Farm’ and its troubles
in establishing its innovative concept in a ‘designated agricultural
development area’, or ADA, near a small town in the Netherlands.
The initial idea for the NMF  was inspired by thinking in industrial
ecology and industrial symbiosis [21,22]. Four entrepreneurs: a pig-
farmer, a chicken farmer, a mushroom grower and a greenhouse
cucumber grower, decided to try and integrate their production
processes, saving energy and re-using the waste of their respective
production processes as input for the others’ production processes.
The initiative promises intensive agricultural production but with-
out its many environmental disadvantages. However to make the
project ﬁnancially rewarding the scale of the projects means a sig-
niﬁcant enlargement of the amount of animals to be held within
one location. The initial plans included the accommodation of 3,700
sows, 9,700 pigs, 19,700 hogs, 1.2 Million chicks and 74,000 chick-
ens.
After a particularly bad epidemic of classic swine fever in the
mid-1990s the Dutch government designed an ambitious new pol-
icy aimed at restructuring both the intensive animal breeding
sector and the countryside for synergetic effects on social, envi-
ronmental and economic criteria. The ‘Reconstruction Act’ was
decentralised and left to the provincial authorities and municipal-
ities to implement. The reconstruction includes three area types.
The extensiﬁcation areas are located near valuable or fragile nature
conservation areas. These areas can no longer host intensive animal
breeding and existing farms need to relocate. The second zone is an
area where nature and intensive piggeries are ‘weaved together’,
and where they can co-exist. However, the piggeries’ size is maxi-
mized and no additional pigs are allowed to be produced. In order
for the agricultural sector to maintain its future perspective, the
third type of zone is established and this is the agricultural develop-
ment area, (ADA; in Dutch: Landbouw Ontwikkelings Gebied). The
ADAs also serves as a destination for the farms relocated from the
extensiﬁcation areas.
Grubbenvorst is a small town (4790 inhabitants in 2007) located
in the South of the Netherlands in the province of Limburg. This
town historically has had a strong agricultural sector and an inten-
sive animal breeding population. According to a local government
ofﬁcial, 40% of the local employment depends on agribusiness and
that was  one of the reasons to develop an ADA in the municipality of
Grubbenvorst. The location ‘Witveldweg’ was chosen as the future
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ite of the ADA and even though it is intended ﬁrst and foremost
or the (re)location of local intensive animal husbandry, it also has
eft open from the start the possibility of the location of new busi-
esses under the requirement that the new business is operating
oth innovatively and sustainably–a perfect location, therefore, for
he New Mixed Farm initiative.
. Results
We  distinguished three different phases in the project based on
he analysis of the project documents and the interviews. For each
hase, ﬁrst the historical developments of the project are described.
hen the Field of Change is applied, after which we  reﬂect on the
ocial learning process.
.1. Phase 1–2004-2006–Starting up
Our analysis begins with the year 2004, when the NMF  applied
or TransForum funding. At that time, the NMF  consisted of a pig-
arm, a chicken farm, a mushroom producer and a greenhouse
ucumber grower. This combination of enterprises offered vari-
us options for environmental value creation. The opportunities
dentiﬁed included producing mushroom compost from manure,
lectricity production from biogas, and production of warmth and
O2 for the greenhouse grower.
Table 1 summarises the project’s Field of Change for the ﬁrst
hase. The project partners were aware of both local and broader
ocietal sensitivities about intensive agriculture, and intensive
nimal husbandry in particular. They were aware that intensive
griculture was suffering from a bad image. Their attitude towards
hese sensitivities was positive: the project members regarded
hem as valid and thought that they should be addressed. They were
onvinced that the sustainability element (closed greenhouse con-
ept, better animal wellbeing) was so strong that it should overrule
ther concerns. From their point of view, the NMF  in the form at its
nception was  a valid answer to societal concerns about intensive
griculture. As a consequence, they expected the NMF  to meet with
idespread societal approval.
The theory, methods and tools were predominantly technical
n nature and the planned innovations in infrastructure were all
eared to the physical and legal realisation of the project. In this
hase, a lot of the learning processes within the project were
irected at technicalities. Emerging questions concerned issues like
ow to vent stables, how to prevent stench, and what material to
se for stable ﬂoors.
Although the partners believed that they could meet opposition
rom local actors, they did not have any ideas or means to address
r meet such opposition. This can be seen as a misﬁt between the
roject’s awareness and beliefs on the one hand, and its capabilities
egarding communication on the other: one would expect commu-
ication to be an important learning goal for the project members.
n other words, the learning process was very much oriented at the
inside’ of the project: the domain of action, and not so much at the
orld outside.
.2. Small changes in 2004
The project underwent various changes before actually taking
ff. The biggest was that the greenhouse farmer left the project out
f fear of becoming tainted with the negative image of industrial
arming. A tomato grower temporarily took his place, but left soon
fter. The remaining project members then decided not to have
ne speciﬁc greenhouse farmer in the project, but to make use of
he proximity of a nearby greenhouse cluster, which could also be
upplied with CO2 and heat.rnal of Life Sciences 69 (2014) 5–13 9
Another change in the project was  increased modularisation.
The initial plan entailed direct exchange of residual ﬂows between
the businesses involved. This was  changed to the inclusion of a
separate facility for bioreﬁnery to produce biogas, CO2, heat and
energy. This change was a direct reaction to the departure of the
greenhouse growers. One entrepreneur leaving the project could
not be allowed to endanger the project as a whole. Additionally, the
entrepreneurs found out that pumping manure between different
legal entities was not legally allowed. This means that the functions
for the exchange of residual ﬂows needed to be taken care of by a
separate entity, and not by all the partners together. Therefore, the
plan now included a separate bioreﬁnery.
Analysis-wise, these changes were not interpreted as a new
phase in the NMF  project, because they did not co-occur with struc-
tural changes to the guiding ideas, the infrastructure or the theory,
methods and tools. In fact, it is interesting to see that when the
greenhouse farmers left, the remaining partners did not change
their attitudes and beliefs regarding the image of the NMF  and how
they too might become tainted by the existing negative image of
the intensive animal husbandry sector. They only concluded that a
modular set-up was more important than they thought. Nonethe-
less, the move toward increased modularisation can be seen as a
clear learning result, stemming from the experience of how the
departure of a project member might harm project continuity.
3.3. Phase 2–2006-2009–Communication and the shock of
societal opposition
At the beginning of phase 2, the partners were busy buying land
and applying for permits with the local government, meaning that
the project ﬁnally got under way. Furthermore, the project set-
up had changed again, now also the mushroom farmer had left
the project, because of ﬁnancial problems. After that, the project
included three partners, who  each had their own  company. Two
partners were farmers, and the third partner was  a technical com-
pany that would build the bioreﬁnery. The idea was that the other
partners would buy the bioreﬁnery later. Part of the legal process
involved an Environmental Impact Assessment.
The second phase of the project was  marked by the addition of
a monitoring mechanism: an individual from outside the project
was added solely to monitor the learning process and progress of
the project. The project monitor, by then, had become standard
procedure for TransForum innovation experiments, to improve and
speed up social learning. The monitor did so by offering reﬂections
on on-going events and by holding reﬂection meetings to gather
and document the learning results within the project. This was a
clear change to the project’s Capabilities. The monitor helped the
project partners to increase their awareness of the societal context
but no changes occurred in the project itself (Table 2).
3.4. Societal opposition
Until 2006, the project partners had not communicated with the
neighbours, despite their expectations of local opposition. Although
they had developed a communication plan, it had not yet been
carried out. Also, they had hired a communication ﬁrm for com-
munication with the neighbours. However, the ﬁrm turned out not
to ﬁt well with the project partners, and in the end the ﬁrm was
dropped. The main progress in the project seemed to be related
to overcoming internal problems regarding the bioreﬁnery and its
ownership, and to a lesser extent to the interaction with the gov-
ernment about permits. This is indicative of the predominantly
technical orientation of the entrepreneurs and their relative blind
spot for (non–technical) value orientations in society.
Meanwhile, the project did meet societal opposition, triggered
by the legal procedure of establishing an agricultural development
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Table  1
The New Mixed Farm according to the Field of Change 2004-2006.
Guiding Ideas Theory, Methods, Tools Innovation in Infrastructure
Sustainability, through proﬁt, low environmental impact,
and meeting societal concerns about intensive
agriculture.
Theory, methods and tools hail from the ﬁeld
of Industrial Ecology, and include economic
aspects of loop-closure, the “closed stable”
concept and the “closed greenhouse” concept.
Spatial clustering, a legal infrastructure to deal
with permits, and an agrarian knowledge
infrastructure for technical issues.
Attitudes and Beliefs Awareness and Sensibilities Skills and Capabilities
Intensive agriculture is unsustainable for many reasons. Intensive animal production has a very
negative image.
The entrepreneurs have a good regional
network that includes supportive local
government ofﬁcials.
The  New Mixed Farm can be hindered by the government
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1and by local citizens and farmers.
Sustainable agriculture requires up-scaling of agricultural
business.
rea (ADA) with legal designation for intensive agricultural activ-
ties. It had become known that the initiative of the NMF  was
o be realised within the ADA, nearby the highway A73 in an
rea characterised by an open landscape. Contrary to the partners’
xpectations, the initiative became associated with the negative
onnotations of intensive livestock agriculture. The belief that the
MF  would meet societal approval turned out to be demonstrably
alse.
Communication about the NMF  ﬁnally took place over the
ourse of 2006 and 2007. The project members started sending
ut a news letter and organised information meetings. Further-
ore, the project was closely followed by a regional newspaper
nd received a lot of attention from political opponents, especially
rom the Socialist Party and the afﬁliated action group “Behoud
he Parel”. Opposing players also organised information evenings
o communicate about NMF. For the NMF  project members, the
ocus of these meetings was to hear expert opinions of opponents
nd proponents of the NMF, and to try to address local concerns of
eighbours.
The interview data show that the NMF  initiative became the
ocus of a national debate about very large-scale farms. A coalition
f a local action group and national environmental organisations
undamentally questioned the added sustainability value of the
MF. This came as a surprise for the entrepreneurs. This was not
 discussion about technological advantages of the NMF but rather
 fundamental clash of value systems: the entrepreneurs’ convic-
ion that upscaling was necessary for more sustainable agriculture,
ersus the opponents’ questioning whether large-scale agriculture
ould be sustainable at all.
From a learning perspective, it is striking that, by this time,
till no change in attitudes and beliefs occurred. Although society
learly had a negative image of the NMF  by then, the project
embers were unable to align their attitudes and beliefs with
his development. Instead, they felt misunderstood and under-
able 2
he New Mixed Farm according to the Field of Change phase 2006-2009.
Guiding Ideas Theory, Methods, Too
Continued: belief in the sustainability advantages of the
initiative and the economic proﬁtability.
Continued: Industria
supported by a know
Attitudes and Beliefs Awareness and Sensi
Opposing value systems conﬂicting: “They don’t appreciate
-  Belief in technology and rationality of economics of scale
versus
- Animal welfare and public health concerns Non-recognition of ot
convince rather than t
From trying to convince to polarization.1
: Main differences with Phase 1 in italics.appreciated. Misunderstood, because in their eyes, the public
clearly did not understand that the NMF was very different
from traditional intensive animal husbandry and that it offered
sustainability advantages. It was  beyond the entrepreneurs’ under-
standing how anyone could be against that. The entrepreneurs
felt under-appreciated, because they sincerely believed that their
project would address many if not all of the public’s concerns about
intensive animal husbandry. This lack of learning is even more sur-
prising considering that, by this time, an external project monitor
is already facilitating learning processes within the project.
Incidentally, it does seem particularly jarring that, according
to the interview data, several new intensive animal farms were
realised during this period, in the vicinity of the NMF  location. This
was done within the legal possibilities of the physical planning sys-
tem, but without any sustainability advantages. These new farms
decreased the quality of the relatively open landscape and con-
tributed to the upscaling of intensive agriculture, but received none
of the opposition that the NMF  was confronted with.
3.5. Phase 3–2009-2011–Polarisation and survival
Confronted with the public opposition, the entrepreneurs
decided to stop communicating with local actors and societal oppo-
nents from 2009 onwards. They judged that the legal procedures
(e.g., environmental impact assessment, building permits) were not
helped with an ongoing controversy. The confrontation with differ-
ent value orientations had cost energy and did not contribute to the
project (Table 3).
3.6. In closingFrom the interview data, it is clear that local authorities were
just as surprised as the project members by the public reaction to
the NMF  initiative. In an attempt to overcome the public scepticism,
ls Innovation in Infrastructure
l Ecology orientation
ledge surrounding.
Spatial clustering, a legal infrastructure to deal
with permits, and an agrarian knowledge
infrastructure for technical issues.
bilities Skills and Capabilities
 our initiative.” Bridging capabilities between value systems are
not organised within the project (blind spot
within the project).
her value systems, trying to
o listen.
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Table  3
The New Mixed Farm according to the Field of Change phase 2009-2011.
Guiding Ideas Theory, Methods, Tools Innovation in Infrastructure
Continued: belief in the sustainability advantages of the
initiative and the economic proﬁtability.
Continued: Industrial Ecology orientation
supported by a knowledge surrounding.
Spatial clustering, a legal infrastructure to deal
with permits, and an agrarian knowledge
infrastructure for technical issues.
Attitudes and Beliefs Awareness and Sensibilities Skills and Capabilities
Conﬂicting value systems Continued non-recognition of other value
systems.
No further adjustments to the internal learning
capacity.
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: Main differences with Phase 2 in italics.
hey asked for an independent sustainability scan, which indi-
ated that the NMF  had a better sustainability performance than
tandard agricultural practice of the same scale. Furthermore, the
ocal authority formulated speciﬁc conditions for how NMF  should
t the existing landscape, which was a ﬁrst for Dutch agriculture.
owever, these actions did not sway the opponents. Their concerns
ere not so much oriented at the speciﬁc technological features
f the NMF, but rather concerned the underlying values. The
nterview data showed that national opposition derived mainly
rom being opposed to the idea of large-scale farms and the implied
ecessity of exporting and/or producing meat for the global scale.
he interview data suggest that local actors mainly reacted to an
ccumulation of activities in the region (Floriade 2012, trade port
evelopment, a sand excavation project), which generated a land-
cape impact that made Grubbenvorst villagers feel threatened in
heir identity and not taken seriously by government levels.
Despite all the opposition the project endured, it has not been
alled off. Indeed, at the time of this writing the project mem-
ers have acquired permits to start building. It is not yet clear
hether there will be a New Mixed Farm in the end. The project
embers appear to be overwhelmed by project internals, which
equire so much attention that there is still little learning directed
t the outside world. As a result, the project’s chances of sur-
ival are to an important extent at the mercy of government
fﬁcials.
. Discussion
The main research questions were: 1) how does social learn-
ng occur between a niche experiment and its environment, and 2)
ow can we foster social learning in the context of a niche experi-
ent? With regard to the ﬁrst question, the analysis shows that the
roject partners focussed primarily on technical and legal issues.
peciﬁcally, the analysis suggests that the complexities associ-
ted with conducting innovation experiments can overwhelm the
roject members, which results in a lack of attention to learning
nd to communicating with neighbours and other stakeholders.
urthermore, the project history, in particular the mounting soci-
tal opposition to the project in phase two, shows the relevance
f the learning cycle and of awareness and sensibility especially:
f an innovation project is unable to learn about its environment,
t cannot respond to a changing societal context. In answer to the
rst research question, these observations show that it is impor-
ant that project members not only focus their learning efforts
nward, on realisation of the domain of action, but also outward,
n the “audience”, to increase their awareness of and sensibilities
or their societal environment. It also shows that, at least in the
ase of the New Mixed Farm, such a learning process did not occur
y itself. The case evidence thus shows that social learning pro-
esses in innovation projects are elusive and that project members
re easily distracted from issues in their project’s environment. For
nnovation projects in the context of societal transitions, our resultssuggest that social learning processes should be expressly orga-
nised to mitigate the risk of an innovation project that does not
learn about its environment.
There may  be some reasons to qualify this conclusion. The con-
ﬂict that emerged between the NMF  initiative and its local and
national opponents took shape as a “dialogue of the deaf” [37]:
the opponents in such a dialogue are very much concentrated on
strengthening their own positions while not paying attention to
the other’s position. In the case of the NMF, the entrepreneurs
have gone great lengths to explain the sustainability gains of the
NMF, while the opponents concentrated on issues of public health,
landscape and natural resources. Applying the Field of Change
framework we found that the domain of action is relatively stable.
This is not expected in an environment with opposing value belief
systems. Although an interface was organised, this was not able to
break through the technical orientation of the entrepreneurs and
the supporting knowledge environment. When confronted with the
negative reactions, the entrepreneurs shifted their attitude towards
polarisation and survival. Their main goal in the third phase was
simply to obtain the necessary permits. In other words, both the
project members and the opponents learned a lot, but they did not
learn from each other. Rather than the metaphor of a jazz ensemble
and an audience, this situation brings up the metaphorical image
(and sound) of two jazz ensembles playing in the same room, with-
out any audience.
The speciﬁc qualiﬁer that needs to be made is that it is unclear
whether a renewed focus on learning from the outside world can
help a project escape from a “dialogue of the deaf.” The proper way,
with social learning, would be to arrive at either a consensus, or at
least an agreement to disagree, and a solution. However, in this spe-
ciﬁc case the underlying values were so different and so strong that
even consensus about a solution (as opposed to consensus about
the underlying values) may  have never been possible at all. If, in
a speciﬁc practice situation, one is convinced that social learning
among opponents is possible, then it should be part of the project
right from the start, especially when related debates occur in soci-
ety at large [cf. 35]. If one is not so convinced, then the question
is whether it is wiser to focus on winning a political or legal battle
instead of trying to socially learn one’s way out of a deadlock.
With regard to the second research question, of how we  can fos-
ter social learning, the addition of the project monitor was a notable
change to the project in terms of learning capabilities. The analysis
does not suggest that the addition of the monitor to the NMF  project
has improved the project’s learning capabilities. This may  be due
to the rather late time at which the monitor was  added. Also, the
project monitor might have had more impact with a more speciﬁc
task, such as helping the project members engage in understanding
different societal value positions. Nevertheless, the addition of the
project monitor certainly is in line with the conclusion that some
aspects of social learning may  need to be speciﬁcally organised to
prevent that an innovation project only focuses on internal mat-
ters. This may  also have been an important reason for TransForum
to add the project monitor at that time.
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Given the role of the project monitor, the conclusion appears
o be warranted that organisational and process designs do offer
pportunities to foster social learning. However, they are no guar-
ntee for success. As the saying goes, you can lead a horse to water
ut you cannot make it drink. The results regarding the dialogue
f the deaf that steadily evolved do offer some further starting
oints for process design of an innovation experiment. The New
ixed Farm case gives a strong indication of the importance of
elating to existing societal value orientations, their relation to the
nnovation experiment, and their development over time. The use
f the project monitor in TransForum was mainly oriented at the
iche experiment itself, as a kind of organisational design. How-
ver, the monitor also offers the possibility to implement some
rocess design to strengthen the interface with other stakeholders
nd other value orientations. While indeed the actual develop-
ents in the New Mixed Farm do not suggest a structural effect of
he project monitor, they do suggest that learning capabilities are
mportant. Furthermore, the fact that the project monitor became
n accepted project aspect to the initiators of the niche experiment
tself suggests that a project monitor at least is a feasible, if not nec-
ssarily effective, way of organisationally inﬂuencing the learning
apabilities of a niche experiment.
With regard to the theoretical framework, it seems from the
nalysis that some relations can be drawn between transitions
heory and the Field of Change. Most elements in the Field of
hange (i.e., guiding ideas, theories methods and tools, attitudes
nd beliefs, and capabilities) appear to be (mainly) under the con-
rol of the innovation experiment. They can be seen as part of the
experimenting” step in the transition management cycle. How-
ver, innovations in infrastructure are mostly beyond the control
f the innovation experiment. Furthermore, the project’s aware-
ess and sensibilities appear to be oriented at societal concerns and
erspectives and how they relate to the innovation experiment. It
ould seem that awareness and sensibilities (in the learning cycle),
nd that innovations in infrastructures (in the domain of action) are
t the interface between the niche project and its societal environ-
ent.
Scholarly articles about social learning have rarely included
earning effects beyond the project level [15]. The case of the New
ixed Farm clearly demonstrates that one project can result in
earning at multiple levels. However, in this speciﬁc case there
as no learning between different levels, rather, two  opposing
earning processes occurred at different societal levels. The ﬁnd-
ngs presented here suggest that social learning research can be
nriched with the notion that social learning should always include
he awareness and sensibilities of those beyond the project level.
f not, then the project proceeds blinded to the outside world, with
arkedly less chance of success.
. Conclusions
The ﬁndings from the current case study show that, without sup-
ort, social learning processes may  be focussed on internal project
atters only, neglecting learning about the project’s environment.
his lowers the project’s chance of success. Therefore, social learn-
ng about a project’s environment should be speciﬁcally organised
n order to avert this risk. Furthermore, the case study has shown
hat transition theory can be related to Senge’s Field of Change. This
uggests an interesting option for future research, that is, to study
ore niche experiments and compare the conclusions to the ﬁnd-
ngs from the New Mixed Farm experiment. Indeed, several past
ransForum projects may  be interesting for a multiple case study, as
ell as more current initiatives toward system innovation. Transi-
ion theory still is a rather young ﬁeld internationally. We  hope that
his article will contribute to furthering the international debate
bout transitions and learning.
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